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To examine and compare the loading related changes in micro-morphology of the patellar tendon. 23
Fifteen healthy young males (age 19 ± 3 yrs, body mass 83 ± 5 kg) were utilised in a within subjects 24 matched pairs design. B mode ultrasound images were taken in the sagittal plane of the patellar tendon 25 at rest with the knee at 90  flexion. Repeat images were taken whilst the subjects were carrying out 26 maximal voluntary isometric contractions. 27
Spatial frequency parameters related to the tendon morphology were determined within regions of 28 interest (ROI) from the B mode images at rest and during isometric contractions. 29
A number of spatial parameters were observed to be significantly different between resting and 30 contracted images (Peak spatial frequency radius (PSFR), axis ratio, spatial Q-factor, PSFR amplitude 31 ratio, and the sum). These spatial frequency parameters were indicative of acute alterations in the 32 tendon micro-morphology with loading. 33
Acute loading modifies the micro-morphology of the tendon, as observed via spatial frequency analysis. Fig 1) . Within the ROI, every possible 2mm-square kernel 132 circumscribed by the ROI was analyzed. For each kernel, eight spatial frequency parameters were 133 extracted (see Table 1 ). The number of kernels circumscribed by the ROI was the number of 134 observations made of each parameter. The results here show characteristic changes in the frequency analysis of the patellar tendon during 156 acute maximal isometric loading. In particular, increases in the peak spatial frequency radius, axis ratio, 157 and sum were seen with a concurrent decrease in normalized peak spatial frequency amplitude 158 (Mmax%) . To understand the change of PSFR, Axis Ratio, Mmax%, and the Sum (local intensity), it is 159 necessary to understand the natural structure of the tendon. as the collagen fibres straighten and move slightly closer together. This same process is responsible for 171 the increase in the Axis Ratio, but here it is predominantly influenced by the fibre straightening. 172
The increase in the sum measure may be reflective of alterations in the water content of the tendon. It 173 is well known that an inflamed tendon or muscle will have higher water content and will show up darker 174 on a B-Mode ultrasound scan. This is because water will decrease the scatterer density. 
